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PROBLEM TO BE SOLVED: To provide a high resolution and large-sized matrix 
display device capable of inputting a high resolution display signal to 
respective pixels even during a short display signal input time. 

SOLUTION: Each display pixel circuit 14 is provided with a D/A converter 22, 
and a TN liquid crystal capacitor 23 is connected to the output of the D/A 
converter 22, and the output of a latch is connected to the input. The timing 
input of the latch 21 is connected to a Y drive circuit 15 through a gate line 
1 1, and the data input of the latch 21 is connected to an X drive circuit 16 
through a data bus 12. The other end of the TN capacitor 23 is connected to a 
common electrode 24. The Y drive circuit 15 selects successively the gate line 
of respective rows according to a clock 17 inputted from a control circuit 19 
to set it in a high voltage level. A digital display signal is inputted to the 
X drive circuit 16 through a digital input line 18, and to be outputted to the 
data bus 12 at every row when digital display signals by one row are collected. 

COPYRIGHT: (C)1998,JPO 



02/07/2002, EAST Version: 1.02.0008 



(i9)B*H4$fFit (jp) 02) ^ ^ Jit 1^ ^ ^ (A) (wmamikm^ 

(43)i;^iBH sp*SlO^ (1998) 9^250 



(51) Intel.' mifm F I 

G 0 2 F 1/133 5 5 0 G 0 2 F 1/133 5 5 0 

5 2 0 5 2 0 

G 0 9 G 3/36 G 0 9 G 3/36 



»«JBffl»12 OL (^ 8 M) 



(21)ttS## 




(71)ffliaA 


000005108 










(22}mSB 


¥f£ 9 ^(1997)3^138 










(72)58M# 
























(72) mm 
























(72) mm 










M^mm^^mmir ffi-TB28os*t* 














(74) A 


#i!± (^i«) 



(54) [5!W(D«»] VhUi7XllH»«5<SB 



(57) 

[1611] m\'^m^^is^Anm^(^^X'h^mmt,z-smm 
m . D A35«jf§ 2 2 c7)ai^i i:(iT NjBi^sfm^a 2 3 

TYIgiilllSSl dlzmm^ix. y-yi-2 1(DT-^KU 

^'m.Lx-m&v-<.Mzm.^t^, xiBimissi 6t 
t\ ^nmzT-9J^xi2i,z\i!,-))^tih, 




02/07/2002, EAST Version: 1.02.0008 



(2) 



0-2 5394 1 



1 

HifidaiScc7)BI8l^^-?IIIS&{i. CMOST' 

m^^tif^DA^mi:mix\^^zf7hv^xmm 
imtm] ^'yxmmt. zm'yxm±.iz. z}!/: 20 

X. mimm(7)m^^^m'f'^mzi,i. mmm^ 
ti^'r'j^/i^^m^x'^i iotih^t ^mitt^-^ 

Tccov h y :^xmzm<[ Lxm^^tifzmm<7)mm^^ 
m^mmtPh^j:^'? hv^ xmmm^^sx'$)':> 
X. mij\^i>z^miSimmf-wt:^mt^T-i'^^x 

im^me] i}yxmw.t, zmyxm.±iz^ -<x 
h >j^xmzmntxm^^tifzm^mi&m^ 

5:IS(t. #Bfll^^^^IlIS§f^{cDA^M5JIS(t. ^ 
^>(:. fneDA^^^fcT-^'yN'X£7)^t7-y^&l6(t 

m^m7] m^mik. mimmmmmmm 40 

fji25 -y-^iTj^^f 5>i/A:*J*^fn21SI!CO^BSm 

ii. miyyi-(DT-^x:tjmiimm(rm^mmmm 

^mtl. mMiyyi-cr)T-i^lii:f]miiDA^^(7) 

i,zmm^tix^'>hzt^:mit-t6-7hv^xmmmM 
[mm8] -d:7t<o-?h'j^xmziimixtzWi^<r) 50 m 



^^mmrnrnt. mMimi(r>m:mmw&(r>^^i,znm 
ixmft^tifz^-yi-mDA^mt:'t^. mny-y 

x-mth m^mff^ti y- h mizmm^n. y-,^ 
(Ot- :^A:hi)mtmm(omjmmnMt,zmm&.x'Ti^ 

y •yf-<7)T-i^til,MmUDA^mcr>X:^l,zim^ 

ti. mBDA^^<r)tii:fj^^,mmmmizmm^iix 

mmmmtDDA^m^. mimicoy-hm, mm 
mmcoT~i'^-<xmmimth-m:^yxmR 
±m&^tix^^hz b imLb 7 izim<^ 
■?hvi'xmmm^.mw., 

il/iC locked -iyj^-:f^t^(>^j:iZtiWSSLb 

-tm^ 7 i,ztm<^mmm^m, 
im^mi 1 1 mtm^(ODA^msii.. cmosx-m 
f& $ tifzmmwmi)' (3^j:^zbmmbi-?> tmm 7 
izimco^ hu^ xmmmwmm. 
[tmmi2]m9mmcoy yi~. mm^<r>DA^m 
mmmhyyi^xis^xm&^ti. ?g^aJi^ga$-rs- 
nm'yxmm.m&^tix\<^miiim7 tieft^o^ 
hvi'xmmmmmmi 

[000 1 ] 

m^m. mz±m<Dmmx'mmmisii'^mbtt 

V h y ^' xMBfi^gSt^ra-t s . 

[0002] 

X. m^mmwrsim?:Mizm . mi ost^v^t^bj 
t^.mioii. mk(7)mmzim^Bmwi^mmcr) 

mimX'h I. . Zcoio ^rtsf*(?)B«^jF^BcOWi: L 
Xli, mHiSlD9 4, Digest of Te 
chnical Papers, pp. 359—36 
2, { 1 994)mi)^^^tLX\>^l. 

[000 3] HI otcfcv^T, 
1 1 bii^m 1 2bmAiz$)?>mm (b^^^ 

f-) iZii. mi^^i^^mtlfz^X^TN ( Tw i s t 
ed Nematic) ?8lfil*iig(t4>il-n^-i.*^ Z 
tli:nm^& 1 0 5 T'^ LT V . #Bm*^^ HIK 

[0004] ffmSSl OSWiTFT (Th i n F 
i 1 m Tr ans i s to r) y^l 0 2*ift$ig 
$iX-CV^.&. TFTX^ 7^1 0 2Oy-h{i. y-h 
^1 1 lii^LXi^yVV'JX'S'l I At,zi^m.^fx.x\^ 
^Tt, TFTX-f -yf-l 0 2cOKU^y{ifi-f«l 
12, DA^'J^l 1 eSrtfrLT^-y^lHlSSl 1 5tCg^ 
^tXTl^l.. v^M^i'';^:?! 14i:5 y^lIIIiSl 1 



02/07/2002, EAST Version: 1.02.0008 



3 

m^mm^s. 1 0 5<7)««±^^ffl€«s 1 0 7izmm^ 

[00 0 5] iyyhUi^-Xi'l 14\i, SiJftmiSSl 18 

=y7V\y'JX^l I Ai.Zi.-^XY-Vmi 1 iSr^LT 
StX§n7tff£7)TFT;^^ -y f- 1 0 2{4^>'*t®t^|, 

S C: 1 1 J: >) , ^^H^v h U XCfia^ffi ^ 

[0006] m^^^w,zii\^x . mm<r)m^ 

io^raiRiS: 1 / 6 of>iaTt=-ri> C t t^-Z^Xh h , 
z(7)t:isbi,zii±mimmznLxi/6 omMizm^ 

(Dcr)-? h u :^mmmm^m<r>Kmmx'hi , s x g 
AaBfi^gat-ji, 28oxio24B 

ffSc{il0 24T'feS. im^cO^O 
a^fi^A:ftB#^(41/60H-l 0 24 = 1 6. 3//s 

[0007] ifj-nz. mwmmzxi-? hvi'x 
mmiSkmT^mmxii. ami 1 2m^mL. 

Xi\^i)Hz^h^ < LXhliilJC/)?c^tX'l,zmmmm^'£^ 

mxhh. z<7mm^',iD 1 6;5^^>^ix& 
[0008] -if(T>y- vmii tmmttT 

FTX^ -yf-l 0 2«4. S XG AS ( 1 2 8 0 X 1 0 2 
4 ®S ) i«»MJgOBm^^aT'{i 1 2 8 0 ^(C t 

-hui mzw^^tihnMmmmmm.<mm. 

^m.X\i:kt<-^j:h. zcofzify, i^y VVVx^ 1 1 
40i±}^]^yf-yy;^SrV^*HC/h$< LTt, v7h 
1 1 4<7)y-hAVP;^aj^i*i#BS^<7)TFT;^ 

-y^ 1 0 2<r)'f-v\,z^mfh±x\iz'm(r>mW'^ 
#<^i>. ^hi,zmmi}<i^it-ti>b. y-h^i 1 1 

[0009] mmzi^Mm^<7)m?jkA:hi^ihtiib 



(3) !Rp^¥l 0-2 5 3 94 1 

4 

St y~h^vi'X</)mmzx nmimmmizx^'7 h 
'J ^ xmm^mmmx'ii. ±uie. sus arxz 

[00 10] 

•Ct#B^tSM«!JKco^S«-f $rA:'3^tgi:tS-7 h 
[00 11] *^Bfl£7)fficogW{4, ::^BET't, KB^O 

10 m^mi^i-x\ mmizmmmmcom^m^^xm 

[0012] i^mmmmt. m^^rx^^xm 
^zx osf^^fg'Srv h «j 9xmmm:7mm.t:^mh 

Zh^zhh. 

[ 0 0 1 3 ] $ /^tc, *l&B3cOSiJc7)eW<4. ^T^Bffirt 

mm.immimm-hz ht.zhh, 

20 [0014] 

S^ffl<^#^t&I.Bfil*^^Il]S5$:T>'':^'^^B« 

[0015] iiasw^afS-rsfci^io^^Hjiofficoa 

X^^hZbX'hh. 

[0016] ±iBBWSr^^-t5/Si6cO*^B^£Of£(7)a 
I.Bm^^^IlI88A<. 7 -yf-i: D A^#|t $-fiixT 

[0017] ±.%iummm-ht:iiyff)-^%mm\(r>m 

I.BaJ^*^IIlS8;!)<. CUOSxm^^ixrzDA^m 
^imz.X\^hZbX'hh. 

[0018] ±ieew2:a«-ri. ^^m<r>'7 v u 
^xmmmwr^^mxii. mij\^iz^mm^mm-m 

mi 1 2(CDA^ia^l 1 6\ii:fJff)Ti-\:3^m^^:m 
40 m^ith ?'J:^[6l(c#B^2-«fi!-ri. r-^^'x 

!>. -eLT#B^I*ltCDA^^MI$-S{t. #B*I*IT'7 

DA^^tr-^vUiOigt^'y^S-iSft'S^i: 

tio, f—Sf<r>-sMt!:^-^^y'/X'(m^ik^im^ 

■fhZbi^X^l, 
[00 19] 

50 [00 20] mtfcUT, 1 3(4. ;<f7XS«T\ ;<f 



02/07/2002, EAST Version: 1.02.0008 



(4) 



0-2 5 3 94 1 



1 2 izmm^iit:. m<r)^mmm^ 1 4 h 
[0021] ^m^mmm i 4(c^iglt, ^tK* 

mm^M. 2 3 ffl^ UT V . SfH^il 2 3 <?5-:^rc7)m 
ffiWiSh'-y hi7)DA^}iS2 2c7)til^)*<t$i?$nTV^ 
!>. DASi^f|2 2<0A^J{::<i, 8t'-y hc07.yf-2 1 

{i^'-h*ll iSrtfrLT. YlgiJEggl 5tcS^?flT 10 

V^l). 7 7^-2 l<7)T-^'A^j{i, 8t'7h<7)T 

-:5'A'xi 2^•:r^LTx|g^^lIlI^§l et^gissixTir^ 
s . Ymmm 1 5 1 xibisiiiss letn. tt mn 

[0 0 2 2] vmrnmi 5(i, swuisi 9t^hx-h 
mw.LxnnKvKMz^-fh . ymwm^ 1 6 

T>''i';l^fi^!(pfV^';PA^JiK 1 8 5rg* tT A* 20 

•C. #?ij^t8t'7 hr-rJ'^N'Xl 2lCi±}^]$it|,, ^ 

V-M.l^-hifi^mX:^h. $^>{cYIEKilllSSl stiJM 

[00 23] ll0#i*>^>SgM-l#@^T'O^>-'-l- 
iSl l±<7)y-hfi-f-Y0, Yl. lAtA'^0 
#@*>^>mN- 1 #iiT'CO#8t' y ^T-:5'>^'X 1 2 
±C0Ti^'^';l':^T-^X0. XI, --XN- iCO^-fb 
CO;?-^ Sy^"$rll2tc^^-r, ZZ.X\ M(7)||[^<7)ii 30 

m^ii 1280x1024 m^p-^T^mx^t . M 

= 1024. N= 1 280x3Jc:5rl>, 020:?' ■^Af- 
•V-htCfcV^T, l7lx-A=l/6 0#tt^. Mfi^ 

fz9^ S y^t'Ti^';5'/t^T^f-^'S-8 h'-y VcOy y-?- 

2 iCIXOatfi: dt^oTV^^. 

[0024] 8h'>yhC05y^2 1{S. ^n-y^'p]^ 

(C 1 ocked) ^>-A'-:?2:fflVi7tCMOSf&a{C 40 

ioT. m3<^i:o\,zmmh> us (a){iie#^ 

S^. 133 (b) {iy'-^«^t'«^5L7t8h'•y^7•yf• 
2 IT'S)!.. 

[0025] [14 ti. Clocked -fWN'-rJ'gfl' 
<^Piffl=5r0SSia5:^-t. 04 (a) (ilB^^^, 114 

( b ) h^^T-^;b L/O C 1 o c k e d >f yvN' 

-^2 IT-J)!.. 114 (b) tC^-f #C 1 oc 

ked ■iy/^--!'\tA^<r)CM0SVyyi>Xi'ifit3 
=5:0, ^JSOPo I y-S i , a-S i , W^b^hS i ^ 



[0026] |irjit;t:J:-5{C, M= 1 0 24 St, 
m2\,zmh. lffS./^0<50^ft-^A:^B#^Ti n 
{i, 1/60-^1 024 = 1 6. SfxsOi^Wi'mXTX' 
hh. U^L, 7-yf-2 lA^IXOatfiOJiT-'v-'^yKt^ 
X'htt^(=. T i nOf^iigTT-rJ'ys;;:^ i 2<7)rS.h'-y h 

^<mti^Qy\os(r)m^L^\>^minx.x\^ti\i. • 
0' xir r <r)'¥im<iEL<x^i,, -liOTts^i^o 

li^tZS h''y hnm ( 2 5 6Pgii) cr)7i-nym^^ 

M-r^^'oh^$!,i,zjEm^m^mff)mw^m.xh 

I. =5rfc, T-^'>'U1 2{c(i8h' y h<7)A-7WK!0h' 
[0027] 8h'-yh^DA^||2 2iOm5-05t 

115 ( a ) mi^m^. n 5 ( b ) liy- 

XmhUcDA^m^2 2Xh&. m5 (b) tcfcV^ 

sBmx<r>8^x'8t'yhDAmi^i)mm^ixi, 

05 (b) T'«i, 0ffii7)mto;ti6t, DT^A^li: 

m^i. mDA^m^ti^ da^}^4 iti-^fc 

<^^(r>m^^j:<^X\ mzii(yf'xx7iit. 05ODA 

^Mi4 1 immmmk ixm(i>ixx^^im^xh 

[ 0 0 2 8 ] A^^\±x-hm^m\-<n9u -y ^ 
^j:^ti}^(^n^it^zm-th. tfzra^xmzh m 

TA'>f mmnP oly-Si, a-Si, ^^g^a 

s i i^^^^Mzm^^tm^hyyi^xifx-^m-i>:i 

tifimtLW 4 2, 4 3(liEfl<7)ai:>]«Si^, 4 4«i 

)^iiWikinS:^z^mhm&-m^mx'hh. « 

[0029] il^ry-TA 5ff)m^imbl,Z^t. 06 
( a ) 06(b) \iy-VWr^X^hLtz 

^^ryy-A 5xhi. nmx\ mi^m\iv i n i , 

V i n2<^)ll|^lA^Jt^^L, Voutl, Vout20 

naai^ij-fij^i-rs. vcm, vBNjis^gp^j-coijf^ 
tii^^^^A'^ TxWLX'h 0,07 (i^K-r>'NW 7;^l;ffi 

l)TA'-f;?,t, ?iJKOPo 1 y-S i , a-S i , 

b^bS i ^^^r^^Mzm\^tzmnvyy'jx'S'X'mm-h 

[0030] \;}±<7^m^mm^t^^Rh*^^j:x oiz, 

mmw^mz^i. \)A^mi)^±mi^it> 
L/c*^-oT, \^A^m^ff)m^r\:i^xmm^m 

mifiMmt^^h. ^WRX'li. DA^IgSrJitiJ^, y 



02/07/2002, EAST Version: 1.02.0008 



(5) 



0-2 5394 1 



MO s rn-bxt'j^fig-ti. ziiizj: mmff)Bmm^ 

[00 3 nisfi. fiKh7yv;^^*>4,ffifiK$iiS 
CMOS m^hyyi^xi^) commmm^^-f. m 

^i^U3>-l8 0t, nS^A-^-yPTFTgOtpSf- 
^;t->;PTFT9 1 ti3^i^^j:hCM0SmJl^hyy'JXif 

t:m&-ti>. mmhyy>'x^<r)^^^^Mzimm<^^ 

|J>''j3yJl8 0A>f>^l,Sli2rfflV^TV^S*>\ a-S 

■V F T 9 0 X U 3 >'«8 0 1 nScOV -X 

1^^ >'teBiJl8 9 i: -e^Lt SiSUc H U-^ >-mfi§8 4 , 

t !► c: J: 'jm^^ms h 7 y t LTIftf^t 
I. , mz p Sf - A- ^-;UT F T 9 1 {i^*S^B V- 'J 3 
8 8t-?-iii:}g^LJty-xmSi8 5. pSOHlx-^y 

i&msgt^ixti^mifzYU-lymmsA. S/ot 

t J: 0 S^^SS h 5 y i^':^ ^' t LT Wf^t I. . 
[0032] ±Mi<7)mm<DCM0Shyyi^Xi'X'm& 

ttiii. m5cDDA^m^(r)^^mii. mm. o. 

25Mmcr)-^yii'ayimim\<^iHi. 04(08 h'-y 
h<7)7-y^S:-^io-ttTtj, 1 0 0;umx 1 OOx/mcT)::*: 

# $ commizmi^ izt ti^mx-h i. . zff)±^-^iim 

i.{f 2 8-f y^cOSXGAS (1280X102411 

^) my-±m^^m^izti\,\xiimDmi 1 6%« 
hiz. 0. iscD^yi^^xnymiru^x^m^^ti 

(f, MP^coMiJ'ii, 5%gSfc^'5. 

[ 0 0 3 3 ] 09 tH{a^Mc7)^*m$'^t. 2 IjCO 
X^7;^«102, 1 03Sr^//mcr)^^l 0 5^:frLT 

s^l^^•li:[agL. ^mm^Bi ooi:$ixLmmt 
i:istsmm^f-Mm^-kxm^^ixfmi&^^mm 

1 0 436iSeS§itTlr^l), dil/o^ 2fti7)«3fe«l 01 
[00 34] §^>tC, B9tfO*^Mt, 01(3^1-0] 



8 



[ 0 0 3 5 ] :5rtj, :^mmmmx'ii. nr&^wm.(OD 
A^j^s-ffli^/c*"'. zixizi^ixi&mt'i^m^^ti^ 
mmwm. h?>^-^immmmx'm^ixmmm 

[0036] 

[01] ^W!^\iziihm%.^^m.<^~m^(^mmi7r^ 
[02 ] 0 1 (nmi!^wn-thtzii:>(r>m^mt^m'^ 

5 >-:/0. 

[03 ] 0 1 c7)5 •y^OlE-^^lHlg&^iflg0 ( a ) 
:>-'-MSS^lHlKm0 (b) . 

[04 ] 0 1 co-^ y^^-i^cnm.^msmm^m ( a ) 
20 mf- V mmmm ( b ) , 

[05 ] 0 1 (Ti^AWkmimmmmm ( a ) 
at^y- vmmmm ( b ) , 
[06 ] 0 1 <^jj-'<Tyr<7)fe^^[5i^ffi^0 ( a ) 

hlg^[IlMJS0 ( b ) . 
[ 0 7 ] 0 1 <r>:^^7 yrm(r>fU 7xmEME.]m(^ 

[08 ] 0 1 <7)H««S^BiOtlIfS}gfiggpS:S^-rBiH 

0. 

[09 ] 0 1 mmi^m.(^wmm:^^-t'rfmmn 

30 0. 

[010] ^m%^ymm.(r>m^m^m. 

14-^B*, 2 3-TN?SB^Be»fl:S*, 2 2-D 
A^Ms, 2 1-"77^, ll"-y-MS. 15---YIB 
UlIIIK, 1 2-f-^'^'N*^, 16-X|g»iIIlS8, 19- 
0J1iIl]8S, 2 0 2 4-ftjl«ffi, 17 

-:?n-yi?. 1 8-T>'':5';l/A:^S, 4 1-MSBiOD 
A^giS. 42. 4 3-iEt<OJi}:<]mgia8. 44-ma 

-mff^n, As-it'^ryr. so -^jg^i^yn 
40 yi, 8i-m&mwL. 83-^-^^^mmm. s 
4-HU'fymffi. 8 5-y-xm, 8 6 --y-h^ 

U^. 87-y-V%m. 88-Kl-'f yteUl, 8 9 
-V-XWm. 9 0-nS^v^^;l'TFT. 9 1-p 
S^A'^-.;UTFT. 1 00-a«S^i^, 10 1-ii 
mi. 1 0 2-TSB;«:/'7XSR. 1 0 3-±gS;<^^;:^» 
lOA-^y-y 4IV^. 10 5-7Ka 



02/07/2002, EAST Version: 1.02.0008 



(6) 




Yo 
Yi 



1 = 1/60jB> 



[04] 
4 



xo DC 
XI DC 



I^xm-i DC 



(a) 
CK CKN 



tb) 



2l.0~Zl.N-t 



XI 



ma] 



HE 
HE 

CKM I fT 

^1 



.OUT7 
(D7) 



02/07/2002, EAST Version: 1.02.0008 



(7) 



i^ra^l 0-2 5 3 94 1 



11153 



[16] 




D6 D5 OA 03 02 D1 DO 



\ \ h '! 




02/07/2002, EAST Version: 1.02.0008 



(8) 



0-25394 1 



X 



,119 
,118 



[HI 01 

m 1 0 



yv9 





112^" 


112^ 




111 
^114 




los'^ 1 


105-^ 










} 

111 






los-'-j- 











02/07/2002, EAST Version: 1.02.0008 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1) Pub I i cat ion number : 10-253941 
(43) Date of publication of application : 25.09.1998 



(51) Int. 01. 


602F 


1/133 


G02F 


1/133 




G09G 


3/36 



(21 ) App I i cat ion number : 09-058904 (71) AppI icant : HITACHI LTD 

(22) Date of f i I ing : 13.03,1997 (72) Inventor : HATANO MUTSUKO 

AKIMOTO HAJIME 
NAKAHARA HI TOSH I 



(54) MATRIX TYPE IMAGE DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high resolution 
and large-sized matrix type display device capable 
of inputting a high resolution display signal to 
respective pixels even during a short display 
signal input time. 

SOLUTION: Each display pixel circuit 14 is 
provided with a D/A converter 22, and a TN liquid 
crystal capacitor 23 is connected to the output of 
the D/A converter 22, and the output of a latch is 
connected to the input. The timing input of the 
latch 21 is connected to a Y drive circuit 15 
through a gate line 11, and the data input of the 
latch 21 is connected to an X drive circuit 16 
through a data bus 12. The other end of the TN 
capacitor 23 is connected to a common electrode 
24. The Y drive circuit 15 selects successively 
the gate line of respective rows according to a 
clock 17 inputted from a control circuit 19 to set 
it in a high voltage level. A digital display 
signal is inputted to the X drive circuit 16 through 
to be outputted to the data bus 12 at every row when 
row are col lected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the matrix type image display equipment characterized by being the matrix type image 
display equipment which consists of a glass substrate and two or more image display element circuits 
which arrange 2-dimensional in the shape of a matrix, and were formed on this glass substrate, and two 
or more aforementioned image display element circuits having a DA converter respectively. 
[Claim 2] The image display element circuit which is the matrix type image display equipment which 
consists of a glass substrate and two or more image display element circuits which arrange 2- 
dimensional in the shape of a matrix, and were formed on this glass substrate, and two or more 
aforementioned image display element circuits have in each intersection of matrix type image display 
equipment respectively is the matrix type image display equipment characterized by having the latch and 
the DA converter. 

[Claim 3] It is equipping [ are the matrix type image display equipment which consists of a glass 
substrate and two or more image display element circuits which arrange 2-dimensional in the shape of a 
matrix, and were formed on this glass substrate, and / two or more aforementioned image display 
element circuits / wdth the DA converter which consisted of CMOS respectively ] matrix type image 
display equipment. 

[Claim 4] Matrix type image display equipment which is the matrix type image display equipment 
which consists of a glass substrate and two or more image display element circuits which arrange 2- 
dimensional in the shape of a matrix, and were formed on this glass substrate, and is respectively 
characterized by giving a picture signal in the form of a digital signal in two or more aforementioned 
image display element circuits. 

[Claim 5] Matrix type image display equipment characterized by being the matrix type image display 
equipment which consists of a glass substrate and two or more image display element circuits which 
arrange 2-dimensional in the shape of a matrix, and were formed on this glass substrate, preparing the 
data bus which connects each image display element circuit in the orientation of a train, preparing a DA 
converter in each image display element circuit, and changing into analog data in each image display 
element circuit. 

[Claim 6] Matrix type image display equipment characterized by being the matrix type image display 
equipment which consists of a glass substrate and two or more image display element circuhs which 
arrange 2-dimensional in the shape of a matrix, and were formed on this glass substrate, having prepared 
the data bus which connects each image display element circuit in the orientation of a train, having 
prepared the DA converter in each image display element circuit, and preparing a latch between the 
aforementioned DA converter and a data bus further. 

[Claim 7] The latch and DA converter which were prepared corresponding to each of a pixel electrode 
and two or more aforementioned display pixel electrodes are included. It connects with the gate line 
which supplies the signal with which the timing input of the aforementioned latch scans two or more 
aforementioned display pixel electrodes per line. TTie data input of the aforementioned latch is 
connected to the data bus which supplies digital display data to two or more aforementioned display 
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pixel electrodes per train. Matrix type image display equipment characterized by connecting the data 
output of the aforementioned latch to the input of the aforementioned DA converter, and connecting the 
output of the aforementioned DA converter to a display pixel electrode. 

[Claim 8] The latch and DA converter which were prepared corresponding to each of two or more 
display pixel electrodes arranged 2-dimensional in the shape of a matrix and two or more 
aforementioned display pixel electrodes are included. It connects with the gate line which supplies the 
signal with which the timing input of the aforementioned latch scans two or more aforementioned 
display pixel electrodes per line. The data input of a latch is connected to the data bus which supplies 
digital display data to two or more aforementioned display pixel electrodes per train. Matrix type image 
display equipment characterized by connecting the data output of the aforementioned latch to tiie input 
of the aforementioned DA converter, and connecting the output of the aforementioned DA converter to a 
display pixel electrode. 

[Claim 9] Matrix type image display equipment according to claim 7 characterized by being formed on 

two or more aforementioned display pixel electrodes, two or more aforementioned latches, two or more 

aforementioned DA converters, two or more aforementioned gate lines, and the glass substrate of the 

couple to which two or more aforementioned data buses pinch a liquid crystal layer. 

[Claim 10] Two or more aforementioned latches are Clocked which consisted of CMOS. Image display 

equipment according to claim 7 characterized by consisting of an inverter. 

[Claim 1 1] Two or more aforementioned DA converters are matrix type image display equipment 

according to claim 7 characterized by consisting of the current change type which consisted of CMOS. 

[Claim 12] Two or more aforementioned latches and two or more aforementioned DA converters are 

matrix type image display equipment according to claim 7 currently formed on the glass substrate of the 

couple which consists of TFT and pinches a liquid crystal layer. 



[Translation done,] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jpo.go.jp 2/11/02 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to matrix type image display 
equipment, especially the matrix type image display equipment which enables a high-resolution display 
on a large-sized screen. 
[0002] 

[Description of the Prior Art] As conventional matrix type image display equipment, liquid crystal 
image display equipment is taken for an example, and is explained using drawing 10 . Drawing 10 is a 
block diagram of the liquid crystal image display equipment by the proior art. As an example of such 
conventional image display equipment, it is SID94, for example. Digest of Technical Papers, pp.359-362 
etc. are known (1 994). 

[0003] In drawing 10 , although TN (Twisted Nematic) liquid crystal layer for modulating the amount of 
transmitted lights is prepared in each pixel (image display element) which has more than one in the 
intersection of the gate line 1 1 1 of a book, and the signal line 1 12 respectively, electrostatic capacity 105 
shows this. Each image display element circuit, the configuration of Ihe drive circuit, and an operation 
are as follows. 

[0004] The TFT (Thin Film Transistor) sv^tch 102 is connected to electrostatic capacity 105. The gate 
of the TFT swdtch 102 is connected to the shift register 1 14 through the gate line 111. Moreover, the 
drain of the TFT switch 102 is connected to the latch circuit 115 through the signal line 112 and DA 
converter 1 16. Both the shift register 1 14 and the latch circuit 1 15 are connected to a control circuit 118, 
and the signal input terminal 1 19 is formed in the control circuit 1 18. In addition, the other end of TN 
liquid crystal electrostatic capacity 105 is connected to the common electrode 107. 
[0005] According to the clock inputted from a control circuit 1 1 8, a shift register 1 14 chooses the gate 
line 1 1 1 one by one, and sets it as high- voltage leyel. The status signal for one line is inputted into the 
latch circuit 115, and this status signal is inputted into a signal line 112 through DA converter 116. Since 
the TFT switch 102 of the line chosen through the gate line 1 1 1 by the shift register 1 14 is turned on, a 
status signal is inputted into TN liquid crystal electrostatic capacity 105 of the selected line through a 
signal line 1 12. Since the optical property is controlled by applied voltage, TN Hquid crystal can display 
image information on a display pixel matrix by combining with the polarizing plate and back light which 
are omitted all over drawing. 

[0006] In image display equipment, in order to make a motion of an animation smooth visually, 
generally it is required to make an inter-frame display interval into 1 / 60 seconds or less. For that, it is 
necessary to input a status signal within 1 / 60 seconds to all display pixels. On the other hand, with 
SXGA type image display equipment which are a high resolution and the example of representation of 
the matrix type image display equipment of ********, the number of pixels is 1280x1024 pixels, and a 
line count is 1024. For this reason, the status-signal input time per Hne is less than 
[ 1/60/1 024= 16.3microsecond ] securable. 

[0007] However, by the time its output is stable however a signal line 1 12 may make the output 
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impedance of DA converter 116 small since it has parasitism resistance and a parasitic capacitance, the 
transition duration is required for it with the matrix type image display equipment by the above- 
mentioned conventional technique. This transition duration becomes so large that it separates from DA 
converter 1 16. If a screen large-sized-izes, this transition duration will become large further. 
[0008] On the other hand, the TFT switch 102 which one gate line 1 1 1 drives becomes about 1280 with 
die image display equipment of SXGA type (1280x1024 pixels) high resolution. In the thing of the 
color, it increases these 3 times. For this reason, the load capacity connected to the gate line 1 1 1 
becomes large with the image display equipment of a high resolution. For this reason, however it may 
make the output impedance of a shift register 1 14 small, by the time the gate pulse output of a shift 
register 1 14 arrives at the gate of the TFT switch 102 which is each pixel, wave-like slowdown will 
arise. This slowdown becomes so large that it separates from a shift register 1 14. If a screen ftirthermore 
large-sized-izes, parasitism resistance of gate line 1 1 1 self and a parasitic capacitance will also become 
large, and this slowdown will become large fiirther. 

[0009] Although it is necessary to add a gate pulse and to open the gate after a signal-line output is 
stable in order to give the display input of a high resolution to each pixel, it becomes difficxilt to realize 
this in the 16.3 or less above-mentioned microseconds with the matrix type image display equipment by 
the aforementioned conventional technique by the transition duration of the above-mentioned signal-line 
output and slowdown of a gate pulse. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the trouble of the 
above-mentioned conventional technique, and is to offer the matrix type image display equipment which 
enables the input of the status signal of a high resolution also between short status-signal input time at 
each pixel. 

[001 1] Also by the big screen, other purposes of this invention have a smooth motion of an animation, 
and are to offer the matrix type image display equipment which enables the input of the status signal of a 
high resolution at each pixel. 

[0012] Another purpose of this invention is to offer the matrix type image display equipment which can 
be manufactured with brief process technique. 

[0013] Furthermore, another purpose of this invention is the so-called system which made the principal 
part or all of equipment in the display screen. Inn It is in offering the matrix type image display 
equipment which makes a display possible. 
[0014] 

[Means for Solving the Problem] One fundamental characteristic feature of this invention for attaining 
the above-mentioned purpose is having been made to drive the image display element circuit in each 
intersection of matrix type image display equipment according to a digital picture signal. 
[0015] Other fundamental characteristic features of this invention for attaining the above-mentioned 
purpose are that the image display element circuit in each intersection matrix type of matrix type image 
display equipment is equipped with a DA converter. 

[0016] Other fundamental characteristic features of this invention for attaining the above-mentioned 
purpose are that the image display element circuit in each intersection of matrix type image display 
equipment is equipped with a latch and a DA converter. 

[0017] Another fttndamental characteristic feature of this invention for attaining the above-mentioned 
purpose is that the image display element circuit in each intersection of matrix type image display 
equipment is equipped with the DA converter which consisted of CMOS. 

[0018] In order to attain the above-mentioned purpose, with the matrix type image display equipment of 
this invention, instead of supplying the analog signal of DA converter 116 output in the orientation of a 
train at the signal line 1 12 which connects each pixel, the data bus which connects each pixel is prepared 
in the orientation of a train, and digital display data are supplied to this data bus. And a DA converter is 
prepared in each pixel, it changes into analog data within each pixel, and liquid crystal electrostatic 
capacity is driven. In this case, the incorporation by the exact timing of data is realizable by preparing a 
latch between a DA converter and a data bus. 
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[0019] 

[Embodiments of the Invention] Drawing explains the gestalt of implementation of the matrix type 
image display equipment of this invention. 

[0020] In drawing 1 , 13 is a glass substrate and many display pixel circuits 14 where each was 
connected to the gate line 1 1 and the data bus 12 are formed in the shape of a matrix on the glass 
substrate 13. 

[0021] Although TN liquid crystal layer for modulating the amoimt of transmitted lights is prepared 
corresponding to each display pixel circuit 14, electrostatic capacity 23 shows this. The output of 8-bit 
DA converter 22 is connected to one electrode of electrostatic capacity 23. The output of the 8-bit latch 
21 is connected to the input of DA converter 22. The timing input of latch 21 is connected to Y drive 
circuit 15 through the gate line 11. Moreover, the data input of latch 21 is connected to X drive circuit 
16 through the 8-bit data bus 12. Both Y drive circuit 15 and X drive circuit 16 are connected to a 
control circuit 19, and the signal input terminal 20 is formed in the control circuit 19, Moreover, the 
electrode of another side of TN liquid crystal electrostatic capacity 23 is connected to the conmion 
electrode 24. 

[0022] According to the clock 17 inputted from a control circuit 19, Y drive circuit 15 chooses the gate 
line 1 1 of each line one by one, and sets it as high-voltage level. The digital display signal is inputted 
into X drive circuit 16 via the digital input line 18, and when the digital display signal for a party 
becomes complete, it is outputted to the 8 bit data bus 12 for every train. In addition, when a latch is 
used for a pixel, since there is a memory effect, Y drive circuit 15 has further the advantage which can 
reduce frame rate that it can write in alternatively. 

[0023] The gate signals YO and Yl on each gate line 1 1 from the 0th to the M-lst, the digital display 
data XO and XI on -YM-1 and the 8 bit each data buses 12 from the 0th to the N-lst, and the timing of 
change of -XN-1 are shown in drawing 2 . Here, the actual value of N and M is set to M= 1024 and N= 
1280x3 by the electrochromatic display with 1280x1024 pixels. In the timing diagram of drawing 2 , 
they could be one frame =1/60 seconds. The update of the input data of the value of the pixel of M 
lines takes a round of one frame as a period, and is completed. The phase of a gate signal and digital 
display data has shifted, and incorporates digital display data to the 8-bit latch 21 to the timing which 
digital display data decided. 

[0024] CMOS logic which used the clock synchronization (Clocked) inverter constitutes the 8-bit latch 
21, as shown in drawing 3 . It is the 8 bit latch 21 which drawing 3 (a) expressed with the notation 
display, and drawing 3 (b) expressed wdth the gate display. 

[0025] Drawing 4 is Clocked. The own detailed circuit diagram of an inverter is shown. It is Clocked 
which drav^ng 4 (a) expressed with the notation display, and drawing 4 (b) expressed with the gate 
display. It is an inverter 21 . It is each Clocked as shown in drawing 4 (b). As for an inverter, it is 
desirable to constitute from the TFT which consisted of four CMOS transistors and used Poly-Si of a 
thin film, a-Si, and single crystal Si for the charmel. 

[0026] As mentioned above, when M= 1024, the status-signal input time Tin per line in drawing 2 is 
below a l/60/1024=16.3microsecond half period. However, that latch 21 incorporates can perform a 
judgment of '0' or 4' correctly, if the value of each bit line of a data bus 12 is over the logic threshold of 
CMOS by the back end of Tin, since it is a digital signal. For this reason, distinction of an exact signal 
value is more easily [ than the case where it lets the analog signal of 8 bit precision (256 gradation) pass 
to one signal line ] possible. In addition, although the 8-bit parallel bit line was used for the data bus 12, 
it is good even when it is serial. 

[0027] The configuration of 8-bit DA converter 22 is shown in drawing 5 . It is DA converter 22 which 
drav^ng 5 (a) expressed with the notation display, and drawing 5 (b) expressed with the gate display. In 
drawing 5 (b), a 8 bit DA converter is realized in eight steps to LSB section which considers DO as an 
input from MSB section which considers D7 as an input. With drawing 5 (b), one card row of MSB 
section correspondence which considers D7 as an input for brief-izing of a drawing accepts it DA 
converter 41, a detailed circuit is shovra, and since other DA converters are the completely same 
configurations as DA converter 41, v^th it, they are only shown with a box. DA converter 41 of drawing 
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5 is a format known as a current change type. 

p)028] A clock except an input signal is not needed, but one step of DA converter can be realized only 
by i6 MOS transistors, and since passive elements, such as resistance and capacity, are unnecessary, this 
DA converter is suitable for high integration. Moreover, since the capacity formation process (except for 
liquid crystal layer electrostatic capacity) is unnecessary also in process, it is suitable for low-cost- 
ization. In addition, as for the device which constitutes a DA converter, it is desirable to constitute Poly- 
Si of a thin film, a-Si, and single crystal Si from the TFT used for the channel. It is the current- voltage 
converter from which change 42 and 43 into the output current line of positive/negative, and 44 changes 
the output current into a voltage. A current- voltage converter contains an operational amplifier 45. 
[0029] The configuration of an operational amplifier 45 is shown in drawing 6 . It is the operational 
amplifier 45 which drawing 6 (a) expressed with the notation display, and drawing 6 (b) expressed with 
the gate display. In this drawing, a basic fraction outputs the differential output of Voutl and Vout2 to 
the difference input of Vinl and Vin2. VCMVBN is bias voltage required for an operation of a basic 
fraction, and is generated by the bias voltage occurrence circuit shown in drawing 7 . In addition, it is 
desirable to also constitute the device which constitutes an operational amplifier from the TFT which 
used Poly-Si of a thin film, a-Si, and single crystal Si for the channel. 

[0030] Although each image display element circuit of this invention consists of a latch and a DA 
converter, a DA converter occupies most in circuit scale, so that clearly from the above circuit 
arrangement. Therefore, the formation process and configuration scale of a DA converter become 
important, this invention — a DA converter — beginning — a latch, an operational amplifier, etc. ~ all ~ 
it is — it is — the desired end can be attained by forming main circuits by the CMOS process That is, the 
latch circuit of drawing 4 , the DA converter circuit of drawing 5 , the operational amplifier of drawing 

6 , and any circuit of the bias voltage occurrence circuit of drawing 7 are constituted by CMOS 
Sansistor. 

[0031] Drawing 8 shows the cross-section structure of CMOS (complementary transistor) which consists 
of TFT. In dravdng, CMOS TFT which becomes the polycrystal silicon layer 80 on the insulating 
substrates 81, such as glass and a quartz, from n type channel TFT90 and p type channel TFT91 is 
constituted. Although the thin film which consists of a polysilicon contest layer 80 of a thin film is used 
for the chaimel of TFT, it is the same even if it uses an a-Si thin fihn and a single crystal Si thin film. N 
type channel TFT90 operates as a field effect transistor the source electrode 85 which connected with 
the n type source diffusion layer 88 and it at the polysilicon contest layer 80, the drain electrode 84 
which connected with the n type drain diffusion layer 89 and it, and by installing the gate electrode 87 
through the gate insulator layer 86 fiirther. p type channel TFT91 operates as a field effect transistor 
similarly the source electrode 85 linked to tiie polycrystal silicon layer 88 and it, the drain electrode 84 
linked to the p type drain diffiision layer 89 and it, and by installing the gate electrode 88 through the 
gate insulator layer 86 fiirther. 

[0032] If it forms with CMOS transistor of the above-mentioned structure, the occupancy area of the DA 
converter of drav^ng 5 can be stored in the area of a lOOmicrometerxlOOmicrometer size, even if it 
doubles a 8-bit latch of drawing 4 , if 0.25 -micrometer submicron technique is used. In a 28 inches 
SXGA type (1280x1024 pixels) color large-sized display device, as for this size, decreasing 16% can 
only bear a numerical aperture enough at practical use. Furthermore, if the submicron technical process 
of 0.15 is used, the decrement in a numerical aperture will become about 5%, and will hardly pose a 
problem. 

[0033] The whole picture image equipment configuration is shown in drawing 9 . The glass plates 102 
and 103 of two sheets are made to counter through the micrometers [ several ] space 105, and it fixes, 
and has the structure which enclosed liquid crystal 100 between them. The image display circuit 104 
where all the image display element circuits that contain the data bus prepared in train correspondence 
and a latch of each pixel correspondence, and a DA converter by this invention other than a common 
electrode and a light filter were formed on the up glass substrate 102 is arranged. These are inserted with 
two polarizing plates 101, and if incidence of the white light is carried out, it vsdll become penetrated 
type display from the lower part of drawing 9 . 
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[0034] Furthermore, the control circuit, X drive circuit, and Y drive circuit v^hich are shown in the 
display of drawing 9 in drawing 1 can also be made, and it is the so-called system. Inn It can also 
cofisider as a display, 

[0035] In addition, with the gestalt of this operation, although the current change type DA converter was 
used, even if it constitutes from a resistance assembled die which replaces with this and consists of 
resistance, or a capacitive component split mold, the same effect is acquired. 
[0036] 

[Effect of the Invention] It can do, although the status signal of a high resolution is inputted into each 
pixel also between short status-signal input time according to this invention since what is necessary is 
just to transmit digital display data to each pixel, as explained above, and the display device of a high 
resolution can be realized. 



[Translation done.] 
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Technique 

Pescription of the Prior Art] As conventional matrix type image display equipment, liquid crystal 
image display equipment is taken for an example, and is explained using drawing 10 . Drawing 10 is a 
block diagram of the liquid crystal image display equipment by the proior art. As an example of such 
conventional image display equipment, it is SID94, for example. Digest of Technical Papers, pp.359-362 
etc. are known (1994). 

[0003] In drav^ng 10 , although TN (Twisted Nematic) liquid crystal layer for modulating the amount of 
transmitted lights is prepared in each pixel (image display element) which has more than one in the 
intersection of the gate line 1 1 1 of a book, and the signal line 1 12 respectively, electrostatic capacity 105 
shows this. Each image display element circuit, the configuration of die drive circuit, and an operation 
are as follows. 

[0004] The TFT (Thin Film Transistor) switch 102 is connected to electrostatic capacity 105. The gate 
of the TFT switch 102 is connected to the shift register 114 through the gate line 111. Moreover, the 
drain of the TFT switch 102 is connected to the latch circuit 115 through the signal line 112 and DA 
converter 116. Both the shift register 1 14 and the latch circuit 1 15 are connected to a control circuit 118, 
and the signal input terminal 1 19 is formed in the control circuit 1 18. In addition, the other end of TN 
liquid crystal electrostatic capacity 105 is connected to the common electrode 107. 
[0005] According to the clock inputted fi:om a control circuit 1 18, a shift register 1 14 chooses the gate 
line 1 1 1 one by one, and sets it as high-voltage level. The status signal for one line is inputted into the 
latch circuit 115, and this status signal is inputted into a signal line 112 through DA converter 116. Since 
the TFT switch 102 of the line chosen through the gate line 1 1 1 by the shift register 1 14 is tumed on, a 
status signal is inputted into TN liquid crystal electrostatic capacity 105 of the selected line through a 
signal line 112. Since the optical property is controlled by applied voltage, TN liquid crystal can display 
image information on a display pixel matrix by combining with the polarizing plate and back light which 
are omitted all over drawing. 

[0006] In image display equipment, in order to make a motion of an animation smooth visually, 
generally it is required to make an inter-frame display interval into 1 / 60 seconds or less. For that, it is 
necessary to input a status signal within 1 / 60 seconds to all display pixels. On the other hand, with 
SXGA type image display equipment which are a high resolution and the example of representation of 
the matrix type image display equipment of the number of pixels is 1280x1024 pixels, and a 

line count is 1024. For this reason, the status-signal input time per line is less than 
[ l/60/1024=16.3microsecond ] securable. 

[0007] However, by the time its output is stable however a signal line 1 12 may make the output 
impedance of DA converter 1 16 small since it has parasitism resistance and a parasitic capacitance, the 
transition duration is required for it vdth the matrix type image display equipment by the above- 
mentioned conventional technique. This transition duration becomes so large that it separates from DA 
converter 1 16. If a screen large-sized-izes, this transition duration will become large fiirther. 
[0008] On the other hand, the TFT switch 102 which one gate line 1 1 1 drives becomes about 1280 with 
tiie image display equipment of SXGA type (1280x1024 pixels) high resolution. In the thing of the 
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color, it increases these 3 times. For this reason, the load capacity connected to the gate line 1 1 1 
becomes large with the image display equipment of a high resolution. For this reason, however it may 
make the output impedance of a shift register 1 14 small, by the time the gate pulse output of a shift 
register 1 14 arrives at the gate of the TFT switch 102 which is each pixel, wave-like slowdown will 
arise. This slowdown becomes so large that it separates from a shift register 1 14. If a screen fiirthermore 
large-sized-izes, parasitism resistance of gate line 1 1 1 self and a parasitic capacitance will also become 
large, and this slowdown will become large fiirther. 

[0009] Although it is necessary to add a gate pulse and to open the gate after a signal-line output is 
stable in order to give the display input of a high resolution to each pixel, it becomes difficult to realize 
this in the 16.3 or less above-mentioned microseconds with the matrix type image display equipment by 
the aforementioned conventional technique by the transition duration of the above-mentioned signal-line 
output and slowdown of a gate pulse. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the trouble of the 
above-mentioned conventional technique, and is to offer the matrix type image display equipment which 
enables the input of the status signal of a high resolution also between short status-signal input time at 
each pixel. 

[001 1] Also by the big screen, other purposes of this invention have a smooth motion of an animation, 
and are to offer the matrix type image display equipment which enables the input of the status signal of a 
high resolution at each pixel. 

[0012] Another purpose of this invention is to offer the matrix type image display equipment which can 
be manufactured with brief process technique. 

[0013] Furthermore, another purpose of this invention is the so-called system which made the principal 
part or all of equipment in the display screen. Inn It is in offering the matrix type image display 
equipment which makes a display possible. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] One fundamental characteristic feature of this invention for attaining 
the above-mentioned purpose is having been made to drive the image display element circuit in each 
intersection of matrix type image display equipment according to a digital picture signal. 
[0015] Other fundamental characteristic features of this invention for attaining the above-mentioned 
purpose are that the image display element circuit in each intersection matrix type of matrix type image 
display equipment is equipped with a DA converter. 

[0016] Olher fundamental characteristic features of this invention for attaining the above-mentioned 
purpose are that the image display element circuit in each intersection of matrix type image display 
equipment is equipped with a latch and a DA converter. 

[0017] Another fimdamental characteristic feature of this invention for attaining the above-mentioned 
purpose is that the image display element circuit in each intersection of matrix type image display 
equipment is equipped with the DA converter which consisted of CMOS. 

[0018] In order to attain the above-mentioned purpose, with the matrix type image display equipment of 
this invention, instead of supplying the analog signal of DA converter 116 output in the orientation of a 
train at the signal line 1 12 which connects each pixel, the data bus which connects each pixel is prepared 
in the orientation of a train, and digital display data are supplied to this data bus. And a DA converter is 
prepared in each pixel, it changes into analog data within each pixel, and liquid crystal electrostatic 
capacity is driven. In this case, the incorporation by the exact timing of data is realizable by preparing a 
latch between a DA converter and a data bus. 
[0019] 

[Embodiments of the Invention] Dravdng explains the gestalt of implementation of the matrix type 
image display equipment of this invention. 

[0020] In drawing 1 , 13 is a glass substrate and many display pixel circuits 14 where each was 
connected to the gate line 1 1 and the data bus 12 are formed in the shape of a matrix on the glass 
substrate 13. 

[0021] Although TN liquid crystal layer for modulating the amount of transmitted lights is prepared 
corresponding to each display pixel circuit 14, electrostatic capacity 23 shows this. The output of 8-bit 
DA converter 22 is connected to one electrode of electrostatic capacity 23. The output of the 8-bit latch 
21 is connected to the input of DA converter 22. The timing input of latch 21 is connected to Y drive 
circuit 15 through the gate line 11. Moreover, the data input of latch 21 is connected to X drive circuit 
16 through the 8-bit data bus 12. Both Y drive circuit 15 and X drive circuit 16 are connected to a 
control circuit 19, and the signal input terminal 20 is formed in the control circuit 19. Moreover, the 
electrode of another side of TN liquid crystal electrostatic capacity 23 is connected to the common 
electrode 24. 

[0022] According to the clock 17 inputted from a control circuit 19, Y drive circuit 15 chooses the gate 
line 1 1 of each line one by one, and sets it as high-voltage level. The digital display signal is inputted 
into X drive circuit 16 via the digital input line 18, and when the digital display signal for a party 
becomes complete, it is outputted to the 8 bit data bus 12 for every train. In addition, when a latch is 
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used for a pixel, since there is a memory effect, Y drive circuit 1 5 has further the advantage which can 
reduce frame rate that it can write in alternatively. 

[0023] The gate signals YO and Yl on each gate line 1 1 from the 0th to the M-lst, the digital display 
data XO and XI on ~YM-1 and the 8 bit each data buses 12 from the 0th to the N-lst, and the timing of 
change of -XN-1 are shown in drawing 2 . Here, the actual value of N and M is set to M= 1024 and N= 
1280x3 by the electrochromatic display with 1280x1024 pixels. In the timing diagram of drawing 2 , 
they could be one frame =1/60 seconds. The update of the input data of the value of the pixel of M 
lines takes a round of one frame as a period, and is completed. The phase of a gate signal and digital 
display data has shifted, and incorporates digital display data to the 8-bit latch 21 to tiie timing which 
digital display data decided. 

[0024] CMOS logic which used the clock synchronization (Clocked) inverter constitutes the 8-bit latch 
21, as shown in drawing 3 . It is the 8 bit latch 21 which drawing 3 (a) expressed with the notation 
display, and drawing 3 (b) expressed with the gate display. 

[0025] Drawing 4 is Clocked. The own detailed circuit diagram of an inverter is shown. It is Clocked 
which drawing 4 (a) expressed with the notation display, and drawing 4 (b) expressed with the gate 
display. It is an inverter 21 . It is each Clocked as shown in drawing 4 (b). As for an inverter, it is 
desirable to constitute from the TFT which consisted of four CMOS transistors and used Poly-Si of a 
thin film, a-Si, and single crystal Si for the channel. 

[0026] As mentioned above, when M= 1024, the status-signal input time Tin per line in drawing 2 is 
below a l/60/1024=16.3microsecond half period. However, that latch 21 incorporates can perform a 
judgment of '0' or 'T correctly, if the value of each bit line of a data bus 12 is over the logic threshold of 
CMOS by the back end of Tin, since it is a digital signal. For this reason, distinction of an exact signal 
value is more easily [ than the case where it lets the analog signal of 8 bit precision (256 gradation) pass 
to one signal line ] possible. In addition, although the 8-bit parallel bit line was used for the data bus 12, 
it is good even when it is serial. 

[0027] The configuration of 8-bit DA converter 22 is shown in drawing 5 . It is DA converter 22 which 
drawing 5 (a) expressed with the notation display, and drawing 5 (b) expressed with the gate display. In 
drawing 5 (b), a 8 bit DA converter is realized in eight steps to LSB section which considers DO as an 
input from MSB section which considers D7 as an input. With drawing 5 (b), one card row of MSB 
section correspondence which considers D7 as an input for brief-izing of a drawing accepts it DA 
converter 41, a detailed circuit is shown, and since other DA converters are the completely same 
configurations as DA converter 41, with it, they are only shown with a box. DA converter 41 of drawing 
5 is a format known as a current change type. 

[0028] A clock except an input signal is not needed, but one step of DA converter can be realized only 
by 16 MOS transistors, and since passive elements, such as resistance and capacity, are unnecessary, this 
DA converter is suitable for high integration. Moreover, since the capacity formation process (except for 
liquid crystal layer electrostatic capacity) is urmecessary also in process, it is suitable for low-cost- 
ization. In addition, as for the device which constitutes a DA converter, it is desirable to constitute Poly- 
Si of a thin film, a-Si, and single crystal Si from the TFT used for the channel. It is the current- voltage 
converter from which change 42 and 43 into the output current line of positive/negative, and 44 changes 
the output current into a voltage. A current- voltage converter contains an operational amplifier 45. 
[0029] The configuration of an operational amplifier 45 is shown in drawing 6 . It is the operational 
amplifier 45 which drawing 6 (a) expressed with the notation display, and drawing 6 (b) expressed with 
the gate display. In this drawing, a basic fraction outputs the differential output of Voutl and Vout2 to 
the difference input of Vinl and Vin2. VCMVBN is bias voltage required for an operation of a basic 
fraction, and is generated by the bias voltage occurrence circuit shown in drawing 7 . In addition, it is 
desirable to also constitute the device which constitutes an operational amplifier from the TFT which 
used Poly-Si of a thin film, a-Si, and single crystal Si for the chaimel. 

[0030] Although each image display element circuit of this invention consists of a latch and a DA 
converter, a DA converter occupies most in circuit scale, so that clearly from the above circuit 
arrangement. Therefore, the formation process and configuration scale of a DA converter become 
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important, this invention ~ a DA converter ~ beginning ~ a latch, an operational amplifier, etc. - all — 
it is ~ it is ~ the desired end can be attained by forming main circuits by the CMOS process That is, the 
latch circuit of drawing 4 , the DA converter circuit of drav^ng 5 , the operational amplifier of drav^ng 
6 , and any circuit of the bias vohage occurrence circuit of drawing 7 are constituted by CMOS 
fransistor. 

[0031] Drawing 8 shows the cross-section structure of CMOS (complementary transistor) which consists 
of TFT. In drawing, CMOS TFT which becomes the polycrystal silicon layer 80 on the insulating 
substrates 81, such as glass and a quartz, from n type channel TFT90 and p type channel TFT91 is 
constituted. Although the thin film which consists of a polysilicon contest layer 80 of a thin film is used 
for the channel of TFT, it is the same even if it uses an a-Si thin fihn and a single crystal Si thin film. N 
type channel TFT90 operates as a field effect transistor the source electrode 85 which connected with 
the n type source diffusion layer 88 and it at the polysilicon contest layer 80, the drain electrode 84 
which connected with the n type drain diffusion layer 89 and it, and by installing the gate electrode 87 
through the gate insulator layer 86 further, p type channel TFT91 operates as a field effect transistor 
similarly the source electrode 85 linked to tiie polycrystal silicon layer 88 and it, the drain electrode 84 
linked to the p type drain diffusion layer 89 and it, and by installing the gate electrode 88 through the 
gate insulator layer 86 fiirther. 

[0032] If it forms with CMOS transistor of the above-mentioned structure, the occupancy area of the DA 
converter of drawing 5 can be stored in the area of a lOOmicrometerxlOOmicrometer size, even if it 
doubles a 8 -bit latch of drawing 4 , if 0.25-micrometer submicron technique is used. In a 28 inches 
SXGA type (1280x1024 pixels) color large-sized display device, as for this size, decreasing 16% can 
only bear a numerical aperture enough at practical use. Furthermore, if the submicron technical process 
of 0.15 is used, the decrement in a numerical aperture will become about 5%, and will hardly pose a 
problem. 

[0033] The whole picture image equipment configuration is shown in drawing 9 . The glass plates 102 
and 103 of two sheets are made to counter through the micrometers [ several ] space 105, and it fixes, 
and has the structure which enclosed liquid crystal 100 between them. The image display circuit 104 
where all the image display element circuits that contain the data bus prepared in train correspondence 
and a latch of each pixel correspondence, and a DA converter by this invention other than a common 
electrode and a light filter were formed on the up glass substrate 102 is arranged. These are inserted wdth 
two polarizing plates 101, and if incidence of the white light is carried out, it v^ll become penetrated 
type display from the lower part of drawing 9 . 

[0034] Furthermore, the control circuit, X drive circuit, and Y drive circuit which are shovra in the 
display of drawing 9 in drawing 1 can also be made, and it is the so-called system. Inn It can also 
consider as a display. 

[0035] In addition, with the gestalt of this operation, although the current change type DA converter was 
used, even if it constitutes from a resistance assembled die which replaces with this and consists of 
resistance, or a capacitive component split mold, the same effect is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit-arrangement view showing the gestalt of 1 implementation of the image display 
equipment by this invention. 

[Drawing 2] The timing chart shoving the signal change for explaining an operation of drawing 1 . 
[Drawing 3] The notation display circuit block diagram (a) and gate display circuit block diagram (b) of 
a latch of drawing 1 . 

[Drawing 4] The notation display circuit block diagram (a) and gate display circuit block diagram (b) of 
an inverter of drawing 1 . 

[Drawing 5] The notation display circuit block diagram (a) and gate display circuit block diagram (b) of 
a DA converter of drawing 1 . 

[Drawing 6] The notation display circuit block diagram (a) and gate display circuit block diagram (b) of 
an operational amplifier of drawing 1 . 

[Drawing 7] The gate display circuit block diagram of the bias voltage occurrence circuit for the 
operational amplifiers of drawing 1 . 

[Drawing 8] The cross section showing the circuit formation section of the image display equipment of 
drawing 1 . 

[Drawing 9] The decomposition perspective diagram showing the whole image display equipment 
configuration of drawing 1 . 

[Drawing 10] The circuit-arrangement view of the conventional image display equipment. 
[Description of Notations] 

14 [ ~ A DA converter, 21 / - Latch, ] ~ A display pixel, 23 ~ TN liquid crystal layer electrostatic 
capacity, 22 1 1 [ - A data bus, 16 / - X drive circuit, ] - A gate line, 15 ~ Y drive circuit, 12 19 [ - A 
common electrode, 17 / ~ Clock, ] — A control circuit, 20 — A signal input terminal, 24 1 8 [ — The 
output current line of positive/negative, ] - A digital input line, 41 - The DA converter of MSB, 42, 43 
44 [ ~ Polycrystal silicon layer, ] - A current- voltage converter, 45 ~ An operational amplifier, 80 81 [ - 
- Drain electrode, ] - An insulating substrate, 83 ~ A channel formation field, 84 85 [ - A gate 
electrode, 88 / ~ Drain diffusion layer, ] — A source electrode, 86 ~ A gate insulator layer, 87 89 [ ~ p 
type channel TFT, 100 / - An image display element, 101 / - A polarizing plate, 102 / - A lower glass 
substrate, 103 / - An up glass substrate, 104 / - A light filter, 105 / - Liquid crystal ] ~ A source 
diffusion layer, 90 ~ N type channel TFT, 91 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 8] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 9] 
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